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Introduction
In all industrialized countries female labor supply has increased in past decades. This partly came along with more economic independence and material welfare for women as well as increased divorce rates and pluralized family forms (Blossfeld 1995) . One result of these trends is the increasing number of households headed by single parents.
The special situation of single parents is both theoretically explicable and empirically evident.
According to the economic approach to the family, nurturing children absorbs parents' time and thereby reduces their possibilities to work (Becker 1965) . In the special case of single parents, time allocation is apparently more challenging because they cannot rely on intrahousehold division of labor and they are solely responsible for childcare as well as gainful employment. However, impeded compatibility of work and family life appears to be a gender specific phenomenon. There is broad-based empirical evidence for low incomes and an above-average fraction of households relying on welfare among single mothers (Vandecasteele 2011 , Francesconi/Van der Klaauw 2007 while, by contrast, single fathers have average rates of labor participation. Still, men are the minority among single parents (Leininger/Ziol-Guest 2008) . That is why in this article we focus on economic stability of households headed by single mothers.
Studies examining the economic position of single motherhood households have concentrated on poverty (Leitzmann 2009 , Edin/Lein 1997 , Sørensen 1994 ) and the effects of transfer programs and social policy reforms addressing single mothers (Francesconi/Van der Klaauw 2007 , Giddings/Dingeldey/Ulbricht 2004 . Doing so, Sørensen (1994) explained low incomes of single mothers by women's general disadvantages in labor markets and the loss of economies of scale as a consequence of family disruption. Other studies explained the economic position of single mothers by finding more specific reasons for their labor supply. It has been shown that the amount of social welfare and benefits (Wagenhals 1999 ) affects women's labor supply. Furthermore, other studies point to the importance of childcare and its increasing effect on single mothers' labor participation (Cascio 2009 , Blau/Tekin 2007 , Kornstadt/Thoresen 2007 , Hank/Kreyenfeld 2000 . Besides institutional aspects, sociodemographic factors play a decisive role in illustrating and explaining single mothers' labor participation. Lietzmann (2009) found especially among very young single mothers with children under the age of 4 a high proportion of poverty and long durations in being on welfare. While the age of children points to the importance of pre-school childcare in this context, the age of single mothers indicates that the timing of childbirths in women's life also affects their labor supply (Drobnic 2000) . This argument is strengthened by the high fraction of less educated women with early births.
In this paper, we examine factors influencing single mothers' labor market participation over their life span. Unlike other studies (Andreß et al. 2006 , Dobnic 2000 , our analysis contains women regardless of their family status before they became single mothers. We focus on the question which individual factors and institutional circumstances determine both professional advancement and professional descent. Due to dynamics in women's life-course identifying and analyzing restrictions and interruptions of employment requires a longitudinal research design. To deal with partial endogeneity of single motherhood we use semi-parametric survival models. Since these methods place high demands on the data, we use data from the German Socioeconomic Panel. The article is structured as follows. The following section describes the data and our methodical approach as well as potential determinants of single mother's labor supply. Section 3 presents descriptive findings and results of multivariate analysis. Concluding remarks are given in section 4.
Data & Methods

Data management
This study is based on data from the German Socioeconomic Panel (GSOEP), a representative longitudinal dataset for the population of Germany. The GSOEP was initiated in 1984. Since then it has been conducted annually and includes, among other things, detailed personal, social and economic information for all household members above the age of 16.
The GSOEP contains all information necessary to identify single mothers. Retrospective data on family, education and employment status complements the information useful for analyzing the life course of single mothers. We define single mothers as women who live with their underage child or children in a household without a partner. By this definition, we exclude households of single mothers living with their parents or other adults. Empirically, these are occasional cases, and most of them are identified as three-generation-households.
Exclusion from this study is due to the divergence of the life situation of these women from that of single mothers described in our definition, particularly regarding childcare arrangements. Table I shows the duration of single motherhood distinguishing between complete episodes and all episodes (including censored episodes). We can notice that, within complete episodes, more than 55 per cent of women spend up to 2 years as single mothers, whereas just 11 per cent spend more than 7 years as single mothers. However, we find considerable differences for weighted data. Because of the limited observation period (25 waves), long episodes are more likely left-or right-censored than it is the case for short episodes. As a result, long episodes are underrepresented as complete episodes. We also assume that long episodes are underrepresented among all episodes, because we only can take into account the length of censored spells within the observation window. The problem of underrepresented long episodes also exists for weighted data. There is unfortunately no proper method to deal with left-censored spells, but for right-censored episodes, we can make use of survival analysis to consider and calculate these episodes (Cleves/Gould/Gutierrez 2004, p. 96) . Survival estimates indicate the portion of all episodes surviving after a specific time. 
Methods
Being a single parent cannot be interpreted as static situation in which people remain, but, To make reliable statements weighting and extrapolating data is necessary. However, weighting spells is difficult. In this paper we use the following two types of weights. To describe the situation at the beginning we calculate a weight from the weighting factor for the year prior to entry into single motherhood t -1 and the staying probability of the year t (starting weight). The weight for weighting episodes in general (spell weight) was calculated from the weighting factor for the women's first year as a single mother t and the staying probability from every year t 1 , t 2 … t n up to the end of the episode.
However, using these weights in the estimates is difficult. If we used weighting and expansion factors, the dataset would be enlarged artificially, so that standard deviations would be underestimated and significance tests would be distorted. Usually, this can be solved by normalizing the weights to the basic population. In our case, this is not possible because the episodes, for which the weights are calculated differ in duration and timing, and the weights do not add up to the basic population. Therefore we show results of estimations with unweighted data. Since these estimations underestimate the effects of underrepresented cases, we performed estimations with weighted data as well. If findings show up, that are not exclusively due to elevated number of cases, they will be reported.
Variables
Since we want to use data from every single mother observed in GSOEP, we can only use variables that were collected continuously during the whole period from 1984 to 2009. If we ignored early episodes in order to gain more variables, too many episodes, particularly long ones, would be lost, thus causing a bias. To identify factors that let single mothers enter or exit employment or adjust their working time our estimations contain the following variables which can be hypothesized to be relevant in this context (a full list of variables including means and standard deviations can be found in the appendix).
First, single mothers' situations are probably influenced by the reason for which they became single parents in the first place. For this reason we divide family status into three categories:
widowed, single and divorced (or still married but separated). We control for the mother's age Hence, we provide additional estimates that include specific variables measuring working conditions, including distance to the work place, appointed working hours, weekly overtime and occupational autonomy. While the first two are included metrically, the latter are dichotomous. Overtime is divided into three categories: no overtime at all, 1 to 3 hours per week or more than 3 hours per week. Finally income is included metrically and calculated in prices from the year 2000.
Results
Descriptive Analysis
When women become single mothers, employment circumstances for these women may change. On the one hand, single mothers are more dependent on gainful employment and are forced to achieve financial independence. On the other hand, achieving compatibility between work and childcare becomes more difficult. We identify the change of employment participation by comparing the employment status of women in the first year of being a single mother with their employment status before they became a single mother (Table II) . As is evident in Table II , 42 per cent of mothers were non-employed one year before they became a single mother, while 27 per cent were employed full-time, approximately 24 per cent were employed part-time, and few mothers were in training or marginally employed. By comparing these results with the totals of the employment status in the first year of being a single mother, we notice that employment participation is mostly unchanged, although we can identify a decreasing rate of part-time employment (20 per cent) and an increasing rate of non-employment (45 per cent). These results appear to contradict our assumption that the employment rate increases when women become single mothers. However, we also notice that, compared to women who were employed part-time before becoming single mothers, the number of women who were previously employed full-time but became unemployed after becoming a single mother is higher (16 per cent versus 23 per cent, respectively). This can be taken as evidence for the more difficult conditions faced by single mothers trying to balance work and family life within a full-time employment setting. Furthermore, 6 per cent of women who previously worked full-time decreased their working hours to part-time status after becoming single mothers, and only 30 per cent of the respondents in apprenticeship continued their training after the entry of single motherhood. In contrast, we notice increasing rates of work participation for more than 20 per cent of women who were unemployed prior to becoming single mothers and for approximately 20 per cent of women who were previously employed part-time. Increases in employment are greatest for women who were marginally employed before they became a single mother (40 per cent). Table III shows the employment status of women one year before they became single mothers and their labor participation in the last year of being a single mother. Overall, the table shows an increase in the employment of these mothers. We observe a decreasing rate of nonemployed mothers (7 per cent) and an increase in full-time employment. Approximately 30 per cent of women who were previously employed part-time and more than 60 per cent of women who were previously marginally employed extended their working hours during the time period in which they were a single mother. Comparing Tables II and III , we notice that, for those women who were employed full-time in the year before they became single mothers, the rate of part-time employment increases form 6 per cent to 25 per cent once they become single mothers. In contrast, for the same group, the rate of non-employment decreases from 23 per cent to 9 per cent after they have become single mothers. This can also be taken as evidence for the above-mentioned compatibility problems of work and childcare. We assume that problems accumulate particularly with the entry into single motherhood, thus making employment hard to maintain. These problems, however, seem to become more solvable during the time.
Multivariate Analysis
To identify factors that influence the occupational career of single mothers we estimate semi parametric proportional hazard models (Cox-regression). The failure event of interest is the first change of their employment status. We cannot focus on multiple changes, since the number of long episodes in which multiple changes of employment status are observed is too small. Also, due to small numbers of cases the sub distinction between marginal employment and education cannot be maintained. That is why we divide employment status into full-time, This might support the hypothesis that part-time employment is not sufficient to overcome social welfare, whereas full-time employment is. Furthermore we find significant negative effects for the number of children in the household. Findings for the children's age, however, seem to be somehow ambivalent. It seems logical that the younger children are the more time they require from their parents. As a consequence children absorb their parents' time budget and their possibilities to work. Becker (1965) and 25 years in the data, this category is left blank in the first estimation. Reduction of working hours from full-time to part-time is rare (only 40 cases in the dataset), and we only find a few significant determinants. Having very young children under the age of 3 has a positive effect on reducing work participation. The effect is weakly significant, but plausible.
Probably, small children claim their mother's time budget to an extent that makes full-time employment hard to sustain. Further, for single mothers in the eastern regions of Germany changing from full-time to part-time is less common than it is in the West. Here again the special needs of children might be decisive. Better availability of childcare or higher employment rates for women in the eastern regions of Germany (Geißler/Kreyenfeld 2005, Statistische Ämter des Bundes und der Länder 2011) probably make it easier for women to stay employed full-time once they become single mothers. The familiy situation defined by the mother's age, family status and number of children has no significant effect on the transition from full-time employment to non-employment. Whereas the same is true for presence of young children, women with older children between 16 and 18 years have to give up their full-time job less often than those with children between 11 and 15. However, the family situation including its specific challenges to balancing work and family life seems to have little influence on the transition from full-time employment to non-employment.
Probably, these women have made individual arrangements allowing full-time labor participation, or specific problems occur that are independent from age, number of children or family status. While it is not decisive when a woman became single mother nor how well she is educated, problems seemingly emerge from migration background. Women with migration background change from full-time employment to non-employment more often than those without such a background. In addition, a single mother's physical condition becomes significant in this context. The variable is metric, a high value meaning a woman is healthy, so that the negative sign indicates that a bad physical condition promotes transition from a full-time job to non-employment.
The labor market reform of 2004 has no influence on reducing labor participation. Being on welfare, however, does. Women that cannot overcome poverty even though they have a fulltime job obviously rely on in-work benefits which partly go along with weaker incentives to work through benefit withdrawal (Boss/Christensen/Schrader 2010). The estimation regarding transition from part-time work to non-employment confirms some of these findings. The mother's age, living in East Germany and the decade of becoming a single mother have no influence. Physical condition and relying on welfare have the same impact on the transition to non-employment from both full-time or part-time work. Furthermore, the estimation indicates a highly significant effect of family status. Widows decrease their working hours more often than divorced or separated women which may be caused by widows' benefits that stabilize their economic situation. In addition, factors that determine the mother's time budget are decisive for their work participation. Not surprisingly, the number of children hampers fulltime employment of single mothers, although the age of the children does not seem to matter. The (weakly significant) impact of childcare seems to be somehow puzzling, but it becomes quite plausible in association with educational level. Usual childcare facilities appear not to allow retaining a full-time job, but are sufficient for part-time employment. In contrast, welleducated women are able to obtain well-paid positions and, consequently, can organize childcare privately. The question whether women that are employed enhance or reduce their working hours after they became single mothers cannot be answered solely based on individual factors, but also depends on the conditions of employment. Therefore the estimations provided in table VI and VII include corresponding variables. We add variables indicating income, distance to workplace, appointed working time, overtime and a dichotomous variable controlling whether women can organize their work more or less autonomously. The variables discussed previously are controlled for as well, but are only referred to when important changes occur.
Table VI provides estimations for reducing full-time employment either to a part-time job or non-employment. Changes from full-time to part-time are relatively rare and seemingly not influenced by any of these additional factors. However, we find significant effects regarding transition from full-time employment to non-employment. Whereas limited freedom of action to organize work makes full-time employment hard to maintain, women who do small amounts of overtime are less likely to lose their full-time employment. Apparently these women have found specific arrangements that make such participation possible.
The estimation for occupational changes from full-time to part-time employment provided in table VII shows a significant impact for overtime working hours. Women that are doing overtime more than three hours a week take up full-time jobs more often than those who are not. 0,000 Standard errors are reported in brackets and clustered by spells. *** p < 1%, ** p < 5%, * p < 10%. Source: GSOEP 1985 This might be explained by two factors. Firstly, women whose specific situation allows for high amounts of overtime are likely capable of finding the time to work full-time. Secondly, provided these women stay with the same employer, their overtime might indicate their high importance within the company, and, consequently, a degree of bargaining power which allows them to achieve flexible working hours overall. In the estimation for giving up parttime employment, working time again becomes crucial. High amounts of appointed working hours reduce the probability of a transition to non-employment as well as high income does.
Apparently, extensive work does not automatically lead single mothers to non-employment. If working hours are appointed and reliable, single mothers are very well able to maintain their labor market participation.
Concluding remarks
In order to identify factors that make single mothers enhance or reduce their labor supply, we analyzed data from the GSOEP. Semi-parametric survival estimates were used to focus on changing life circumstances and specific compatibility problems of single mothers. Our descriptive results suggest that many women had to reduce their labor market participation shortly after becoming a single parent. Apparently, entry into single motherhood is characterized by accumulated difficulties regarding the compatibility of work and family life.
However, single mothers appear to manage these problems over time. Compatibility problems still exist, but part-time employment seems to be a chance for re-entry into labor market.
Multivariate analysis confirms these findings and offered a more differentiated view by analyzing professional advancement and descent simultaneously.
Occupational careers of single mothers are influenced by both individual factors and institutional circumstances. Concerning professional descent, we find that institutional factors are more decisive than individual ones, although we found a few obvious individual determinants. While the mother's age does not affect any transition, we find that professional descent is particularly due to educational level and partly to family status. This does not apply for all kinds of employment equally, but is notably true for transitions from part-time employment to non-employment. Consequently, a higher educational level not only prevents from losing employment, but also alleviates advancements. Among institutional determinants welfare benefits appear to matter, suggesting that women in low-paid jobs are more likely to reduce their employment. Further, receiving welfare benefits makes enhancing employment less probable. Additional estimates confirm this assumption as high earnings decrease the probability of a transition to non-employment. Finally, despite specific problems of balancing work and family life enhancing labor market participation or maintaining full-time employment as a single mother can be achieved when certain challenges are met. Especially, women that do not have to rely on public childcare arrangements, but are capable of finding individual solutions are more likely to balance work and family life.
However, some factors remain unclear. Due to limited observation windows multiple episodes are rarely observed. Even though, being able to focus on repeated changes of employment states might help analyzing heterogeneity among single mothers. Concerning the mother's time budget and in order to identify individual childcare arrangements more detailed information about contact to the children's father, the mother's use of social support and networks as well as potential assistance offered by new partners is crucial. Alimony payments are another factor that has not yet been addressed sufficiently, mainly because of data limitations. 
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